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RESULTS OF AN INVESTIGATION OF JET PLUME 
EFFECTS ON AN 0.010-SCALE MODEL (75-OTS) OF THE 
SPACE SHUTTLE INTEGRATED VEHICLE IN THE 9 X 7-FOOT 
LEG OF THE NASA/AMES UNITARY WIND TUNNEL (1A82B) 


by 


P. J. Hawthorne, Rockwell International Space Division 
ABSTRACT 


This document presents resul*: of a wind tunnel test of the Rockwell 
International Space Shuttle Mated Vehicle tn the NASA Ames Research Center 
at Moffett Field, California. The test is identified as IA82B and was 
conducted in the 9 X 7-foot leg of the Ames Unitary Plan Wind Tunnel. 

The primary test objective was to define the base pressure environ- 
ment of the first and second Stage mated vehicle in a supersonic flow 
field from Mach 1.55 through 2.20 with simulated rocket engine exhaust 
plumes. The secondary objective was to obtain the pressure environment 
of the orbiter at various vent port iocations at these same freestream 
conditions. The tertiary objective of the test was the definition of the 
Mach number environment around the base of the model with rocket plumes 
Simulated. 

Data were obtained at angles of attack from -4° through +4° at zero 
yaw, and at yaw angles from -4° through +4° at zero angle of attack, with 


rocket plume sizes varying from smaller than nominal to much greater than 
nominal. Failed Orbiter engine data were also obtained. Flevon hinge 


moments and wing pane? load data were ubtained during all runs. 
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NOMENCLATURE 


General 
Plot : 
Symbol Symbol —S- Definition Z 
a speed of sound; m/sec, ft/sec 3 
Cy CP pressure coefficient; (py; - p.)/q | 
M MACH Mach number; V/> . 
p pressure; N/m2, psf ! 
q Q(NSM) dynamic pressure; 1/2pV4, N/m2, psf | 
Q(PSF) , 
RN/L RN/L unit Reynolds number; per m, per ft ai 
V velocity; m/sec, ft/sec | 
a ALPHA angle of attack, degrees | 
7 B BETA angle of sideslip, degrees | 
y PSI angle of yaw, degrees 
p mass density; kg/m3, slugs/ft3 | 
Reference & C.G. Definitions 
A, base area; m2, ft? | 
DREF BREF reference span; m, ft | 
. b model span; m, ft | 
= z c.g. center of gravity | 
> LREF LREF reference length, m, ft | | 
C mean aerodynamic chord; m, ft | 
] , Sw SREF wing area or reference area; m2, ft2 
| MRP moment reference point 
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ESRM 
ET 
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Plot 


Symbo} 


XMRP 
YMRP 
ZMRP 


BW 
CBMW 
CE 
CHE] 


CHEO 


CNW 
CPi 
CTMW 
ELV-IB 
ELV-OB 
EPSLNO 
EPSLNS 
ET 

HE I 


NOMENCLATURE (Continued) 


Definition 

moment reference point on X axis 
moment reference point on Y axis 
moment reference point on Z axis 


SRB nozzle throat area, in? 
MPS nozzle throat area, in’ 


wing bending moment, about Yo = 106., in-1bf 
wing bending moment coefficient, about Yo = 106 
elevon reference length, in 


tnner elevon hinge moment coefficient, about 
hinge line 


outer elevon hinge moment coefficient, about 
hinge line 


wing panel normal force coefficient 

surface tap pressure coefficient, i = tap number 
wing torsion moment coefficient, about X, = 1307 
inboard elevon deflection, degrees 

outboard elevon deflection, degrees 

expansion ratio, MPS nozzle 

expansion ratio, SRM nozzle 


external tank 


inner elevon hinge moment about hinge line, in-1bs 
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2 Plot 
k Symbol Symbol 
a hev HEO 
oo ALE LAMBDA 
Be Ps i 
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a5 M14 
ee M17 
“3 M21 
t M22 
M23 
M24 
M31 
M32 
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NOMENCLATURE (Continued) 


Definition 





outer elevon hinge moment about hinge line, in-1bs 


leading edge sweep angle, deg. 


Static pressure, psia 


nozzle plume boundary exit angle measured relative 
to the nozzle centerline 


local Mach number 
local Mach number 
local Mach number 
local Mach number 
local Mach number 
local Mach number 
local Mach number 
local Mach number 


local Mach number 
(P225 and 2P1) 


local Mach number 
(282 and 2P2) 


local Mach number 
(283 and 2P3) 


local Mach number 
(P231 and 2P4) 


local Mach number 


local Mach number 


for Orbiter rake (P142 and 1P1) 
for Orbiter rake (P141 and 1P2) 
for Orbiter rake (1S3 and 1P3) 
for Orbiter rake (1S4 and 1P4) 
for Orbiter rake (1S5 and 1P5) 
for Orbiter rake (186 and 1P6) 
for Orbiter rake (1S7 and 1P7) 


for external tank rake 
for external tank rake 
for external tank rake 
for external tank rake 


for SRB rake (3S1 and 3P1) 
for SRB rake (382 and 3P2) 
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symbo 1 


MPS 


Plot 
Symbol 


M33 
M34 
M35 
M36 
MPS 
NW 


Pj 


PCORB 
PCSRM 
PEI 

PL 

PO 

PT 

PT i 
MPSCPR 
SRBCPR 


RPE I 


SE 


NOMENCLATURE (Continued) 


Definition 

local Mach number for SRB rake (383 and 3P3) 
local Mach number for SRB rake (384 and 3P4) 
local Mach number for SRB rake (355 and 3P5) 
local Mach number for SRB rake (3S6 and 3P6) 
main propulsion system 


wing panel normal force - lbf 


surface pressure at ith tap number 


chamber pressure, psia 

Orbiter chamber pressure, psia 

SRM chamber pressure, psia 

nozzle exit, i indicates nozzle location, psia 
local static pressure, psia 


tunnel freestream static pressure, psia 


tunnel freestream total pressure, psia 

local total pressure at ith probe, psia 

Orbiter chamber to freestream pressure ratio 

SRB chamber to freestream pressure ratio 

exit to freestream pressure ratio at ith station 


elevon computation area, ft 





NOMENCLATURE (Continued) 





Plot 
Symbol = Symbol Definition 
SRB SRB Solid rocket booster 
SSME SSME Space shuttle main engines 
Tr TTR average tunne] total temperature “’R 
"Topp TTORE Orbiter plume air total temperature, “R 
"Typm TTSRM SRM plume air total temperature, °R 
Tw TW wing panel torsion moment, in-Ibf 
Wepp SRB nozzle weight flow rate, Ib/sec 
WMPS MPS nozzle weight flow rate Ib/sec 

Subscripts 


i - Nozzle number, 


Top MPS nozzle, 
L.H. MPS nozzle, 
R.H. MPS nozzie, 
L.H. SRB nozzle, 
R.H. SRB nozzle, 


me Wh 
tou ou on on 


or: 


Surface tap nunbers, see figure 2i 


freestream tunnel conditions 
ase 


local 
Static conditions 
total conditions 


nog gon u ou 


amr NM or B wede 





ee wp 


aie nl ages . 


symbc 
XCo/2REF 


ASej 
ASeag 
AC 


ACR, 
act), 
acy, 
Che} 
Choo 
AXCy/2REF 


AYC,/beer 


8B 
o0 
$5 


oT 


Plot 
Sytibo Ty 


XWCP/L 


YWCP/B 


DELVIB 
DELVOB 
DCP 
DCBMW 


DCTMW 


DCNW 
DCHEI 


DCHEO 


DXWCP 


DYWCP 


PHI 
PHI 
PHI 
PHI 





NOMENCLATURE (Continued) 


Additions, 


Definition 


wing center of pressure as a fraction of 
body length 


wing center of pressure as a fraction of 
body span 


incremental inboard elevon deflection, degrees 
incremental outboard elevon deflection, degrees 
incremental surface ta}' pressure coefficient 


incremental wing bending moment coefficient, 
about Yo = 106 


al 
od 
| 
‘ 
A 
{ 


incremental wing torsion moment coefficient, | 
about Xo = 1307 | 


incremental wing panel normal force coefficient 1 


hinge moment coefficient increment for inboard elevon 
due to power/plunme effect, power on- power off 


hinge moment coefficient increment for outboard elevon 
due to power/plume effect, power On- power off 


of body length 


incremental wing center of pressure as a fraction 
of body span 


incremental wing center of pressure as a fraction 
SRM base angle of roll, degrees 
Orbiter anyle of roll, degrees 
SRB Mach rake angle of roll, degrees 


external tank angle of roll, degrees 
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Symbol 
XB 
Xo 
Yo 
Zo 
Xs 
XT 


R/Rop 


Plot. 
symbo | 


XB 
XO 
YO 
Z0 


XS 
XT 


R/ROD 


BDFLAP 
RUDDER 


ELEVON 


SPDBRK 


1Pi 
Si 
2P i 
2Si 
3P i 
383 
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NOMENCLATURE (Continued) 


Definition 

SRM base longitudinal distance, in 

Orbiter longitudinal distance, in 

Orbiter lateral distance, in 

Orbiter vertical distance, in 

SRB Mech rake longitudinal distance, in 
external tank longitudinal distance, in 

radius of tap location, in 

radius of tap location divided by outer radius 


body flap deflection angle, deqrees 


rudder deflection angle, degrees 
elevon deflection angle, degrees 


speed brake flare angle, degrees 


Orbiter Mach rakes, pitot taps (i = 1 to 7) 
Orbiter Mach rakes, static taps (i = 1 to 7) 
external tank Mach rakes, pitot taps (i = 1 to 4) 
external tank Mach rakes, static taps (i - 2 to 3) 
SRB Mach rakes, pitot taps (i = 1 to 6) 

SRB Mach rakes, static taps (i = 1 10 6) 
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Plot 
oymbot 
CABSRB 
CABET 


CABORB 
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NOMENCLATURE (Concluded) 
Definition 
301id rocket booster base force coefficient 
external tank base axial force coefficient 


Orbiter base axial force coefficient 
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REMARKS 


To obtain data for data oct. Cocauer deed of Chae ‘Lita vues), the 


wind tunnel freestream Much number was bet, and the model nozzle blowing 


system pressures were set and allowed to Stabilize. Pressure and pane] 
data were then recorded at each of the five «/f@ combinations, 
to this procedure were data sets RE60U6, 009, 015, 018, 024, and 027, 
where the plume air pressure was varied at a = g = 0° 

No difficulty was encountered in bleeding off the added mass of 
model nozzle plume air from the tunnel circuit to maintain constant tree 


stream conditions. During data sets RE60N1 through 27, pressure rakes 


were mounted about the Orbiter, SRB, and ET bases. This data is pre- 
Serited in both coefficient form and calculated local Mach numbers. 

Data in data sets RE6091 through 099 were obtained with a MSFC pro- 
posed base drag reduction ring epoxted on the rear of the tank model. 

Good data confidence is assignable on the basis of model and ins tru- 
mentation performance and running checks for anomalies made throughout 
the test program. 

Hinge moment data is good, ana wing normal force and bending moment 
data are in reasonable agreement with prior data. Wing root torsional 
moment data differ from expected values. However, this difference is 
primarily due to loads on the forward wing glove (a primary contribution 
to wing root torsional moment) which were not measured by the instrumen- 


tation on the model. 


zero returns on the wing gauges taken varied less than 0.4 and 


Se ee a ee ee, 


Exceptions 
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REMARKS (Concluded) 


sensitivity shifts were negligible. The elevon zero returns were gen- 
erally less than 0.3% vith zero shift of less than 0.4% except for data 
sets RE600] to 005, v8, 009, 019, 021, 022 and 023, where the zero shift 
was 1.8% for the o -er elevon hinge moments. These values are for full 
scale ranges which were nominally 1.05 times the maximum test loads for 
wing normal and bending, 3 times in torsion and 1.5 times the elevon 


hinge moments. 
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CONFIGURATIONS INVESTIGATED 


The model was a blade strut mounted 0.010-scale replica of the 
Rockwell International first stage (Orbiter, external oxygen hydrogen tank 
and solid rocket boosters) Space Shuttle Vehicle. The model was used to 
Simulate the second stage by the removal of the solid rocket boosters. 

The model was fabricated entirely of Armco steel stock, with the 
exception of mechanical fasteners, seals, and electrical instrumentation 
by and under the direction of the B-1 Division of Rockwell International. 

The basic Orbiter was in accord with Rockwell International drawing 
VL70-000140C lines with the substitution of the blunter VL70-08410 and 
VL70-08401 Orbital Maneuvering System (OMS) pods on the upper sidewalls 
and the elimination of the drag chute fairing from the vertical tail, re- 
verting to the prior drawing, VL70-000146A. This combination has been 
designated - "140C modified’ or VC70-000002. 

The Orbiter is of blended wing body design with a double delta plan- 
form (81/45A,—) 12% thick wing and full span elevons with a six inch inter- 
panel gap between the independently deflectable inner and outer panels, 

A single centerline vertical tail with rudder and/or speedbrake capability 
is mounted between the two OMS pods, and a Single body flap to aid in 

trim control during reentry from orbit is fitted on the lower trailing 
edge of the fuselage; the rudder/speedbrake and body flaps are not de- 
flectable on this model. The Orbiter configuration simulated is shown in 


figure 2b. 


The External Tank (ET) was in accord with Rockwell International 
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CONFIGURATIONS INVESTIGATED (Continued) 


drawing VC78-000002 for general confirmation. The attach hardware was on 
drawing VL78-000062B and is the same as fitted to model 52T. The tank was 
of cylindrical cross-section and had a liquid oxygen vent valve housing 
with lightning rod at the front of the 612.0" radius tangent ogive nose. 
The outer surface simulated was what is referred to on later drawings as 
the outside skin line which is the surface without the TPS thickness (SOFI) 
added. The longeron hat section stiffners between the oxygen and hydrogen 
portions of the ET were simulated. 

The general arrangement of External Tank is shown in Figure 2c. 

The Solid Rocket Boosters (SRB) were modelled to conform to Rockwel] 
International drawing VC77-000002A with the exception that to maintain 
consistency with model 88-S, the nozzle external contours were reflective 
of the earlier VL77-000066 drawing with a nozzle gimbal point 86.8 inches 
from the exit plane. 

The SRB's are of cylindrical form with a flared base Shielding the 
nozzle and forward skirt with a conical nose. A data capsule on the for- 
ward skirt, the cable systems tunnel and aft skirt stiffening struts were 
simulated. 

The yeneral layout of an SRB is shown in Figure 2d. 

The model was basically in accord with Rockwell International Shuttle 
Control drawing VC72-000002 with the exceptions noted, and May be properly 
referred to as Modified Vehicle 4 or proposed Vehicle 5. 


The general layout of the first and second stage vehicles is shown 
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CONFIGURATION INVESTIGATED (Continued) 


in Figures 2a and 2e. 

The Ames Unitary Tunnel high pressure air supply was utilized for cold 
jet plume simulation of the jet plumes eminating from the Orbiter MPS and 
SRB nozzles. The Orbiter MPS and the SRB nozzles were on each of two in- 
dependent air supply systems which allow for separate throttling of each 
nozzle system. 

The blowing nozzles were test flowed in calibration programs at the 
Rocketdyne Rocket Nozzle Test Facility to determine that a satisfactory 
quiescent plume shape was produced, and to calibrate initial turning angle 
versus chamber pressure. These calibrations were performed with an appro- 
priate simulated air supply system, MPS or SRB, to most accurately re- 
produce the quiescent plume shape that could be expected with the nozzle 
mounted on the model, and consequently most accurately predict the 
Newtonian plume to be obtained at tunnel freestream conditions. 

The initial turning angle is defined in Figure 2m. Results of the 
nozzle calibrations are tabulated in Table IV. 

The plume shapes for various Mach numbers were obtained by using one 
nozzle contour and setting specific values of bole or F,;/P_ for each dif- 
ferent Mach number. The nominal settings are presented in Tables IV and 
V for the Orbiter and SRB nozzles. 

The theoretical flow rates for MPS and SRB nozzle can be obtained 


by the following equations: 
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CONFIGURATIONS INVESTIGATED (Continued) 


Assume: T, = 560°R (100°F) 


A, = .04285 in? 
MPS 


A 32715 in? 


Typp 


wmps = .00098 Po |b/sec per MPS nozzle 


Wepp -0074 P_. 1b/sec per SRB nozzle 


The following nomenclature was used to designate Orbiter components 


(0,): 

Nomenclature Orbiter Component 
Beo Body 

C15 Canopy 

Ego Elevon 

Fic Body flap 
Mi OMS pod 

Re Rudder 

Nez MPS nozzles 
Nao OMS nozzle 
Vg Vertical tail 
Wio7 Wing 


The nomenclature for the external oxygen hydrogen tank (To) was: 


poner Tank Component 
FRI Aft attach cross beam 
20 
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CONFIGURATIONS INVESTIGATED (Continued) 


Nomenclature 
2g 
AT og 
AT 5, 
AT 35 
PT 
PT 
PT 
PT 


12 
22 
23 
24 
26 
26 
27 


10 
FL, 


PT 
PT 
PT 
FL 


The nomenclature for the Solid 


Nomenclature 


592 


Nog 
PS 


PS 


20 
2] 


22 
PSi4 


P3413 


PS 


Mo a i 


Tank Component . 


External tank 
Attach structure 
Attach structure 
Attach structure 
ET protuberances 
ET protuberances 
ET protuberances 
ET protuberances 
ET protuberances 
ET protuberances 
ET protuberances 
Feedline 


Feedline 


Rocket Booster (S55) was: 


SRB Component 


Solid rocket booster 


SRB nozzle 

SRB protuberances 
SRB protuberances 
SRB protuberances 
SRB protuberances 


SRB protuberances 


rm 
> ] 


i a = an Nel a ly li ee ene ee er ee ast ~~ 
ma asses eneqeitmmen = atime satatnyaee at Kmansnchetlpue me safe Syn maaan e o:* ammmmpfing a Co, a ha S 7 : 
» a oA tne ap lh eon SS Ngan sagen am am 4 pment we metry an nne = + i ares | 5 wee PO METRES Sy tae . a . ene ar) Ses i 
Semin Te att matetids Seeneten inen a Paice Sear setae ee ae : wy ee ” : ; < Be 5 ey fe moe ‘ 
.* say * Mie ‘ 


tuo do abd 


a 2 at 
3 
se et a a eg 
7 > aAe 


.P 
¢ 


oe 


a CONFIGURATIONS INVESTIGATED (Concluded) 


Zn PS15 SRB protuberances 
+ PS16 SRB protuberances 


PT 59 Drag ring on tank base 


The entire mated vehicle first stage was 0; Tog So9, and the second 


Stage was 0] Tog. 
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A drag reduction ring on the tank base was fitted for some runs 
(data sets 91 through 99). It is referred to in the nomenclature as 
PTog, run Schedule as drag ring, and is illustrated in Figure 2n. No 
homenclature symbol has been assigned it. 


Dimensional data are presented in Table III. 
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MODEL INSTRUMENTATION 


Two three-pack scanivalves mounted at the base of the blade were used 


to accrue data from 82 surface pressure taps, distributed as follows: 


Location Number of Taps 
Orbiter base 13 
OMS pod base 4 
Vertical 1 
Body flap 5 
Side of Orbiter 20 
External tank 31 
SRB bases 8 


These pressure taps were hardlined to the connection at the scani- 


valve. The basic array of the pressure taps is shown in Figures 2f throu 
13 


gh 


The numbering scheme is 100 series taps on the Orbiter, 200 series 


on the External Tank and 300 series on the SRB's. 


Total and static pressure taps were added on the base of the model to 


measure local conditions upstream of the base. These are shown in Figures 


2j through 1. The distribution of pressure taps to the scanivalves was 


as listed below: 


Location Number of Taps 
Orbiter base, static 9 
OMS pod base, static 4 
Vertical, static 1 
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MODEL INSTRUMENTATION (Continued) 


‘Body flap static” = | 5 
LH side of Orbiter, static 10 
Orbiter aft corner, static ) 
Orbiter aft corner, totals 5 
Body flap, totals 2 
External tank, static 33 
External tank, totals 4 
RH SRB bases, static 4 
LH SR3 skirt, static 6 
LH SRB skirt, totals 6 


The numbering scheme for the Mach rakes follows the guidelines for 
other taps with the middle character denoting a pitot (P) or static (S) 
measurement, viz., I1P2 is an Orbiter pitot tap. Following determination 
of local Mach, the model was replumbed to the original pressure tap array. 

The right hand wing was made with the panel integral with a three 
component strain gauged beam to allow root bending moment, root torsion 
moment and panel normal force to be measured. The -015 inch gap to the 
Orbiter fuselage was not sealed. 

The left hand wing panel was rigidly attached to the fuselage of the 
Orbiter, but was provided with plain bearing hinged deflectable elevon 
with the inner and outer panels Supported in torsion by individual strain 
gauged beams to allow elevon hinge moments to be obtained. The elevon 


was made with a cylindrical section lower gap and a conical section upper 
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MODEL INSTRUMENTATION (Concluded) 


gap with centerlines on the elevon hingeline so that the elevon gap will 


remain constant with deflection. No attempt was made to simulate the 


-_ 
| ae ee a 


elevon flapper doors. 


tae. = 


To provide similar model aeroelastic characteristics on both wings, 


~wony 


the elevon arrangement on the right hand wing was identical to the left 


hand, but the beams were not gauged, 


. ad 
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FEST FACILITY DESCRIPTION 


| 


IA82B was conducted in the Ames Research Center 9 x 7-foot Unitary 


Wind Tunnel. This tunnel is a variable density, supersonic, continuous 


flow type with an adjustable nozzle to permit supersonic testing over a 


a 
— et Ml 


Mach number range continuously variable from 1.5 to 2.5. The nozzle is 


of the asymmetric, Sliding-block type in which the variation of the test 

section Mach number is achieved by translating, in the streamwise direc- 

tion, the fixed-contour block that forms the floor of the nozzle. 
Models are supported by means of stings attached to the wall-to 


Strut/BOR system of the 9 x 7-foot tunnel. 
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Schlieren and shadowgraph equipment is avaitabie, as well as aadi- : 


tional force, moment, and stress monitoring instrumentation for specific 


models. 
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DATA REDUCTION 
Local Mach numbers were calculated from pressure rake data utilizing 


a numerical solution of NACA TN-1135 equations. The measured pressures 


at each station (see Figures 23 through 1 for station definitions) were 


P) and PT. If the local eel uate was ausonie (PL /Py = 0.5283), then 
Me \/5.0 0 x [/P7\2/?-1] 
Ga 
If the local Mach number was supersonic (P) /Py < 0.5283), then: : 


p 6.0 74-5 
T = 2 3.5 wa 
a EMS |S oP al 


A tentative solution of the latter equation was uSed. Cases where P, /Pr > 


1.0 were assumed to be invalid points for calculation purposes. 
The blowing systems were monitored at two nominal stations, upstream 
of the nozzle (chamber pressure) and at the nozzle exits. The ratios of 


chamber pressure to freestream static were computed: 


Poo ~—s-: CORB 

Po st “pO = MPSCPR 
Pp PCSRM 

cS : 

pS = +9— SRBCPR 
Pos PEW 

ei _ : 
Pp * po * RPE: 


The plume air total temperatures, TTORB and TTSRM were also recorded. 


Pressure coefficients were computed as follows: 
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DATA REDUCTION (Continued) 


where; 
P = individual measured pressure, 


For the base pressures, 


10) - 114 (omit 106) 
igl - 124 

13) 

141 - 145 

20) - 23] 

307 - 304 

311 - 314 (62 pressures) 


ft 4 ou ft 


sis 


and for the vent location pressures, 


i = 157 - 170 (20 pressures) 
The inboard elevon panel and outboard elevon panel hinge moment coeffi- 
cients were computed: 


CHEL = HEI 


CHEO 


" 
| 


Right hand wing computations were: 


CNW = Nie 
© 
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CBMW = BH 
qo,,b 


CTMW = TW 
Gowc 


4h 


- iristee Mi, datas She LS. 
ms Sen ining aga ee cesarean ee | — ae s 

~ se ee % 

sete! sep ee * 


of 


* 
- os oe Se es 
ae yt teteae a eee am ne ae . 





DATA REDUCTION (Concluded) 


The following reference dimension: were used: 


ymbol Model Scale Value 
b 9.3668 in 

Ce 0.907 in 

C 4.748 in 

Se 0.0210 ft? 

Sw 0.2690 ft” 
DREF 12.903 in 

RReE 12.903 in 


Note: Coefficient equations on previous 


Full Scale Value 
936.68 in 
90,70 in 
474.80 in 
210.00 Ft? 
2690.00 ft? 
1290.3 in 
1290.3 in 


Page do not use the plot 


reference block LREF (aper) and PREF (breEF) values. 


All the pressure plotted data figures for IA82C (DMS-Dk-2219) are 


Presented in this report. For Figures 67 through 116 and 120 through 


122, test IA82B and IA82C were combined (Mach number ranges of 1.55 to 


2.20 and 2.60 to 3.50, respectively) and plotted versus Mach number. 


Test IA82C plotted pressure data 15 also presented in Figures 117 and 118 


versus Mach number. 
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REYNOLDS NUMBER 


| DYNAMIC PRESSURE TAGNATION TEMPERATURE 
(per ft x 106) 


(pounds/sq. inch) (degrees Fahrenheit) 





MACH NUMBER 
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1.55 6.42 120° max 
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TABLE III 

MODEL DIMENSIONAL DATA 
MODEL COMPONENT :__powy Boo | 
a : 
GENERAL DESCRIPTION : : | 
OO - FR mitar to } A/E po eBee except aft boc A 1-10 GE 3 os ; 
ee ee 2 = 10! }! 
, 1 , 

VL70-000140c, -000202C »~-O00205A, -000200B, -000203A. 

DRAWING NUMBER : FE Te ee ee ee ee } 


DIMENSIONS: FULL SCALE MODEL SCALE | 
Length (IML: Fwd Sta. X\=238),In. 1290.3 12.903. a 

Length (OML: Fd Sta Xj=235), In-1203.3__p.933__ 3 
Max Width(@ X, = 1528.3), In. ——20L.0  =—-_p 6g | 

Max Depth (@ X, = 1464), In. 250-0. = __2.500_ | 

Z Fineness Ratio 4.899 — 4.899 | 
| | 

Area - rt® ee cere 

Max. Cross—Sectionol ae BS ~ 03409 | 

Planform ee ee ee | 

Wetted seater gies | 


As : 
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TABLE ITI (Comr'D) 
MODEL DIMENSIONAL DATA 


ab No. 31 updated to MCR 200-R, . Ysed with fuselage B-.. 


DRAWING NUMBER _VL70-000140C, -009202B, -00020h 


DIMENSIONS: FULL SCALE MODEL SCALE 
Length (Xo= 434.643-578), in. 143. 357 1.438 
Max Width (@ X, = 513.127), In. 152.412 _ 1.52 
Max Depth (2, =501 to 4bg.39), In. 51.61 — 0.516 
- Fineness Ratio ae ree | 
Area | | ee eee 
Mox. Cross—Sectiona! ee 
Plonform pe ee ee 
Wetted eres ren 
Base inna semsclnutiaadaian 
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TABLE IIT (Cont'd) 


ELEVON ~ E59 


GENERAL DESCRIPTION: Elevon for confieuration LA0C,_ Hingeline at. 
X= 1387, elevon split line X = 312.5. 6,0" pans, beveled edges, and 


centerbodies, 


MODEL SCALE: 


MODEL COMPONENT: 


0.010 


DRAWING NUMBER: 





~UL70=0001 400, ~006089, ~006092, S8-401260 


DIMENSIONS: (Data for One Side) 





FULL-SCALE MODEL SCALE 
Area - Ft* 210.0 0.021 
Span (equivalent) , In, 34.9,2 3.492 
Inb'd equivalent chord , In. 118.0 1,180) 
Outb'd equivalent chord, In. 55.19 0.552 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 0.2096 0.2096 
At Outb'd equiv. chord 0.4004, 0.4004, 
Sweep Back Angles, degrees 
Leading Edge 0,0 0.0 faa 
Tailing Edge -10.056 | W1Q.056 
hal: of Area & c) ee 0 
Area Moment (Nommebctoxhingextine), Ft3 1517.25 _ Q.vOle 
Mean Aerodynamic Chord, In, 90," 0.907 
Hinpeline dihedral (origin at 
Zq = 261.3509), der. So ee’Y 5.20°9 
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TABLE III (COMT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT ‘BODY FLAP = Fig 
GENERAL DESCRIPTION ' Configuration JOC body fiep. Hingeltioc 


located at X_ = 1532, 2 = 238. 


a en 


MODEL SCALE; 0.610 
SS Seen eens cers 


DRAWING NUMBER" —VL70-O001KOC, vViL7O=35¢)1m 
DIMENSIONS : | FULL SCALE —- MODEL SCALE 


Length (X,=1525.5 to X,71613),In.__ 87.50 0.875 
Max Width (@ L.E., X, = 1525.5),Inv_ 256.90 «$s 5600, 


Max Depth (X, = 1532), In. —19.798.. — 0.198 
s Fineness Ratio renee EER »9 ee 


Mox. Cross-Sectional (@H.L.) 35.906 ~ 00352 


Planform 135,00 01350 
Wetted | ° 
Bose (X, = 1613) by, O00 
ee OO sneer tilt) Le eee 
Ay 


REPRODUCIBILITY oF THR 
ORIGINAL PAGE Is Py WR 


“a 
Na ane cia I ee Ae i ES ee Te Bs ere 


= CS ee AT A ee —— ——t 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : —— OM POD Mg 


GENERAL DESCRIPTION : ——ontiguration 140G Orbiter OMS pod - shart pod. 


DRAWING NUMBER : —AWELZ0=008U01ViLZO-00RkIO 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length (OMS Fwd Sta X9=1310.5), Inu 258.50 _ 
Max Width (@ X, = 1511), In. 
Max Depth (@ X, = 1511), In. 
Fineness Ratio 
Area - Ft® 
Max. Cross—Sectional 
Planform 


Wetted 


IT EL EEE 
TEEPE 


Base 
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TABLE IIT (ComT'D) 


MODEL COMPONENT: 


GENERAL LESCRIPTION: 





—rwobtiguration Voc orbiter rudder (419 lenbicnh 


to_configuratlon Lio./B ruddep), 


MODEL SCALE; 0.010 — 


SO ec se 





DRAWING NUMBER: VL70-00146B, -000095 
DIMENSIONS: FULL -SCALE MODEL SCALE 
Area - Ft? 100.15 0.01002 
Span (equivalent) » In. 201.00 2.010 . 
Inb'd equivalent chord , In. 91.585 0.916. 7 
Outb'd equivalent chord , In. 50.833 0.508 . 
Ratio movable surface chord/ 
total surface chord 
a At Inb'd equiv. chord Q.400 Q.400 
At Outb'd equiv. chord | 0.400 0.400 
Sweep Back Angles, degrees | 
Leading Edge 34.83 - 34.83 
Trailing Eige 26.05 E025 
Hingeline 34.83 es. 2s 
Area Moment { Product of Area and &), Ft £1092. 2.00619. 
Mean Aerodynamic Chord 73.2 0.732 
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TAHL! IIT (corr'D) 
MODEL LIVEN ILUNAL DATA 


‘ 
eae oS ee nO ma eo} 





GEWeRAL DE SCRSPTION : } j e. ve ~ | hoa 4 ae Lit 2 v | [p05 oes ee il cnc ESOC nn ae ee Oe Oe 


—_ -—~ EES ee i ee. ee ee = eee cme a nee te ey san . wee - - Ana nak mmm Gemma FF Ate A RRM cm kn em sta me ek ee mee is eg my 


MODET, GUALE; OO .O1O 


DR VING NUMBOR: oy eropeyy 


DIMLNSIONS: FULL SU.LK MODEL GUALE 


| 
MODEL COMPONSN?: MP4 NOGZLIG - Na, 
| 

: 

i 

} 

J 

ji “ACH NO. eran eres es ere 
Lenjin - In. 


Gimbal Poiat to Exit Planc byy0 er) 
Throat to ait Plane LBL .5% .O1Lb 


Exit a) 435 0.9044 


Throat 22 3502 02.335 
Inlet 


é£rea - rte 
Exit uu tO7 0.00446 


Gimbal Point (Station) - In. 


Diameter - In. 
| 


— Upper Nozzle 
“= Ko PUL iar 10 ee a So.0 


oe my 7 ee 
Zo —b3.00 = __kikjo 
Lower Nozzles 
X>5 A4bt. 


fe) ee et oo. 





Null Position - Deg. 
Upper Nozzle 
Pitch LLY. 162 _ 
add AOU il, pe eae 


Lower Nowszle 


Ld ” ' =? 
; . 4 ’ : ; : 

: : 7 an < ed. tte at 
aN “ a ee = a en 





a 
cy 
Pitch ) Q- O 
et. I rte net ers: a 
Yaw oe Q? 
oN ee nt 
bd + 
+ 
‘ { . 
‘ 
. f 
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~ Tt 
ty 
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vb 
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TABLE III (Cowr'pD) 


a 
we al 


MODEL COMPONENT: | NOZZLES - Noe 


GENERAL DESCRIPTION: Uh. no22ie in stowed position which 1s outboard 8B deg and dow, 
(deg from null position. Use with Me. 


LT A TS a Dc RSS ESNSIURSED 


a 
A. ele ai nt le tae | 














MODEL SCALE = 9.910 ; 
DRAWING NO. _ss-A01279 
DIMENSIONS FULL SCALE MODEL SCALE 
Mach No. 1.66 2.0, oe » 
Length ~ in. : 
Gimbal Point to Exit Plane 56.0 0.560 } 
r 
Throat to Exit Plane ee nebo sda Tal . | 
Diamcter~ in. 
Exit (0.D.) ao Bes. 50550 2 , 
Throat : | 
Inlet ! 
} 
Area ~ {tb e | 
Exit a 

, 
Throat 
eats eee ee ee ) 
Gimbal Point (stetion)~in. z 
% L518.00 ie ie: ae | 
To 88.00 0.860 ! 

Zo \ 4g2.0 a 
Null Position ~deg. 
Pitch ane | 
EEEER TM Gs OR!” ES — hy pt 
Yaw £9 ee 3! 6° n! | 
1 f ol 
; ; 


, 
se Geek 5 ze 
ts nN SY Te TT. Sa A LN. SO | ae Ae SO eae eee ae DD ‘5 . nee 
Pa eee oe 5 sehen ae ra en a FR a ee gn ee a a en ee Nera ec ° a NN ea Nee Be RR er Ai Ae 
3 ont + ; % oy ee 1h | er arene rei 





TABLE III (CONP'D) 


*REVISED 4/24/74 


MODEL DIMENSIONAL DATA 


MODEL COMPONENT: 


GENERAL DESCRIPTION: 


VERTICAL - V g 


Configuration luoc . orbiter vertical tai} 


identical to confifurati 








MODEL SCALE: 0.010 





a nnn aaa eenennenennrnninnemenemmenenan nomena 


DRAWING NUMBER: _ vL70-000140Cc, -O0OlL6B. 


DIMENSIONS: 
TOTAL DATA 
hrea (Theo) - re? 
Planforn 


Span (Theo) - In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Swecp-Back Angles, Degrees. 
Leading Edge 
* Trailing Edge 
0.25 Element Line 


Chords: 
Root (Theo) WP 
° Tip (Theo) WP 
MC 
Fus. Sta. of .25 MAC 
W.eP. of .25 MAC 
B.L. of .25 MAC 


Airfoil Sectton 
Leuding Weape sngle - Deg. 
Trailing Vedge Angle - Deg. 
Leadim, Edve Radius 

Void /rea 


Blinketed séArea 
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FULL SCALE 


__ 45.000 
ss 2O.0 a8 


268.500 
—108 470 


MODEL SCALE 








9.00131 





TABLE IX] (CONT'D) 


MODEL COMPONENT: WING-W Ee 


GENERAL DESCRIPTION: confiruration 100. orbiter sine. MCP 200 Bie iii LA tO 


LLOA/B wing W ate 


had 


iz id 








“col NO. 
DIMENSIONS : 


TOTAL DATA 2 
wwArea (1ne0.) Ft 
Panform 
Span (Theo In. : 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees . 
Sweep 5ack Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 


Chords: 
Root ae B.P.0.0- 
Tid, (Theo) BP. 
MAC 


Fuse Sta. of .25 MAC 
“WP. of 25 MAC 
B.L. of 25 MAC 
EYPOSED DATA 
rea (Tneo Ft 
Soan, (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 


hords 
Root BP108 
Tip 1,00 b 


MAC 
Fus. Sta. of «25 MAC 
WeP. Of «25 MAC 


B.L. of .25 MAC 
Airfoil Section (Rockyell Mod NASA) 
XXXX~64 
Root b ®@ 
Ti A 
pbs 
z 


Nata for (1) of (2) Sides 
Leading Ease Cuff 2 
Planferm Area Ft 


OWG. NO. VL70-000140C, -000200B 


FULL=SCALE MODEL SCALE 





2600 .00 0.2690 
6.68 2.3608 
2.265 2.265 
1.17! L R L7Z 
0.290 0.200 
3 50 3.500 

een re .0.0 faa Yn \0,9 
3.000 3.000 


- 10.054 210 O54 
35 wie 18) ° 35 en? ; 

0.9) 6,892 
= = ee US 6 Dee 

Ln? Ry 

b2 BZ 1 a 
ce WES 2.90 

a2 2.82 


pean -/20N 02 ae 9 5,262) ae 

fmm By 0 - I. 
292 . 83 3,928 

BS ULL att: 860. 
eoCug ) 


A: ) x ae 
as 5) Pa ae et) . 
0.113 0.133 

0.12 0.12 


ma 8 86—aE 





Loading Fene Intersects Fus M. L. @ Sta 00) 9000 _ 
teading Edaa intariects Wing @ Sta SURI eee 10.240 
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TABLE III (Comr'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: FAIRING - FR10 


GENERAL DESCRIPTION: Umbilical door fairing between aft ET/orbiter 


attach structure. 





MODEL SCALE: 0.010 
DRAWING NO.: VL78-000063, -000062B, Martin Marietta 82600207000 : 
DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at Xn 2052.0 20 . 520 ; 
Width 15.00 0.156 | 
| | 
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TABLE III (COmT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT :_ EXTERNAL TANK omg 


GENERAL DESCRIPTION : —Sane_as T. except larger, 
a 
eee 
DRAWING NUMBER: _VL72-000143D, vL78-00006 

(Dimensions are to tank structural OML, TPS not included) 


DIMENSIONS : FULL SCALE MODEL SCALE 
Length, In. 1844 .275 ae KF ee 

Max Width , Diameter, In. a <2 eo me 

Max Depth ee ee 

Fineness Ratio mee O87 

Area - Ft® ee 

Max. Cross~Sectional 297-58 eo 99g 

Plonform ee 

Wetted | eee 

Base rn eee 


her nODUChRy ITY OF TH 
ORE Bi To PONE 
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TABLE III (CONt‘®) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ATTACH STRUCTURE ~ AT 
GENERAL DESCRIPTION: Rear orbiter to ET attach structure (LH and RB) 


(2 members). 


MODEL SCALE; 0,010 
DRAWING NO.: _ y1.78-000063,_VL78-000062B 


DIMENSIONS: MEMBER FULL SCALE MODEL SCALE 





ane Xo 1317.00 _13,170 _ 


Yo 296-50 (LH) ~ 9.965 
96.50 (RH) 0.965 
% 267.50. 2,675 


Xp __2058.00 20.580 _ 


Yo 7 125.68 (LH) -1.257 
125.68 (RH) 1.257 
Zp 515.5 pena Xe So > eee 


. Xs wagizon = agua 


YQ =-96.50_(LH)=0.965 
‘ 96.50 (RH) 0.965 
0 , 


Xp _ 1872.00_ 18.720 

tp = 125.68 (LH) - 1.257 
125.68 (RH) 1.257 

mp 504.5 eae ee 


Diemeter, In. #1 Lb. 5 


fe aes Tiree 


0.115 
ae by: 
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TABLE IIT (cont'd) 
MODEL DIMENSIONAL DTA 


MODEL COMPONENT: ATTACH STRUCTURE - AT 3) ; | 


GENERAL DESCRIPTION: Rear ET to SRB attach structure (LH and RH), 3 members 








MODEL SCALE: 0.01 MODEL DRAWING: 
DRAWING NO.: —_VL78-000063, -000062B, -000066 a 
DIMENSIONS: MEMBER FULL SCALE MODEL SC/ LE } 
#1 Xp 2058.00 
Yn - 171.50 (LH)-> 715. : 
——__171. 50 ( 
Zin 457 .00 4.570 
X, —L511.00. _15.120 S 
Ys. taessck.. 22 0.5390h = 
Le OO 8=— STD 
#2 Xm 2058.00. _20.58) 
: Yr 2163.85 _- 1,639 
Zp 449.8] __ Z ; 
X 1512.06 15.110 cs 
Y, 76.56 0,766 
se Aw AX: See © Pe Cy Ae 
#3 Xm 2058.00. 20,580 
p mate hQl.72. - 1.617 
Zp 343.00 3 
X., —ADLL20_ —1a.110___. 
XY; 33-24 0 532 
Zig) nT sO0  =- 0.570 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


i, 


MODEL COMPONENT: ATTACH STRUCTURE - AT32 


GENERAL DESCRIPTION: Forward orbiter/ET attach structure (2 member structure) 


MODEL SCALE: 0.010 MODEL DRAWING WO.: 


- 
$ 
ms a a kk ll sl le dk li 


DRAWING NO.: ~YLI8-Q000628, Martin Marietta &260020914 
DIMENSIONS : FULL SCALE MODEL SCALE 
Member #1: Ko 388.15 __ 3.882 | 
oe 0.0 0.0 “ 
to LWRIML | LWR ML ! 
Se YO. So a ee : 
Member #2: Xp 388.15 3,882 | 
Yq : : | 
fp LLWRIML. = ___LWR LM 
XY -Meg.9 11299 | 
Yo 46.50... = .0.465 ! 
Zo ~902:59.. __ 9.626 _ 
Attach structure dia., in. 6.9 _.0.060 


a a a ee 
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TABLE III (ComE'p) 
_ MODEL DIMENSIONAL DATA 
MODEL COMPONENT; ET PROTUBERANCE - PT 0 : 
GENERAL DESCRIPTION: Lightning rod attached to ET nose. 
d 
MODEL SCALE; 0.010 
DRAWING NO.; VL78-000068B 
DIMENSIONS; FULL SCALE MODEL SCALE 
Length — In. D-.90 0.309 
Diameter ad In. 3.20 0.032 
60 
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TAELE III (comr'a) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ELECTRICAL LINE - Plap 


% 


GENERAL DESCRIPTION: left-hand electrical conduit line on To8- 


MODEL SCALE: 0.010 
DRAWING NO.: VL78-000063, VL78-000062E 


DIMENSIONS; FULL SCALE MODEL SCALE 

Leading edge at: Xp 1084 . 333 10.843 

Xp - 99-591 - 0.996 

Zep - 139.620 - 1.396 
Trailing edge at: Xp 2058.00 20.580 

Yp - 99.591 - 0.996 

Zep - 139.620 - 1.396 
Conduit size: 2.0 x 6.0 0.02 x 0.06 


Centerline of line located radially at $ = 35.5° 
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TABLE III (Comr'p) | 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT; LO. RECIRCULATION LINE - PT23 


GENERAL DESCRIPTION: LOp recirculation line on right-hand upper side 
MODEL SCALE: 0.010 


DRAWING NO.: VL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS; | FULL SCALE MODEL SCALE 
Leading edge at: Xn 1040 .667 10.407 
Ym 94.169 0.9he 
Zen 540.934 5.409 
Trailing edge at: Xp 2062.920 20.629 
Ym 70 .000 0.700 
Zap 573-934 5.739 
Diameter of line 4.0 0.040 


Centerline of lines located radially at g = 33°45! 


(Right of TDC looking forward). 
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TABLE III (ComT'D) 
MODEL DIMENGIONAL DATA 


MODEL COMPONENT; LH, RECIRCULATION LINE - PIp, 


GENERAL DESCRIPTION: LH, recirculation line on Tog: 


$ 


MODEL SCALE: 0.010 
DRAWING NO.: ‘YL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: FULL SC/LE MODEL SCALE 
Leading edge at: Xp 1040 . 667 10.407 
Yop - 94.169 - 0.9he 
Zep 540.934 = 5.409 
Trailing edge at: Xp 2062 .920 20.529 
Yo - 70.00 - 0.700 
Zep 573-934 9+139 
Diameter of line 4.00 0.040 


Centerline of line located radially at @ = 33°45' 


(left of TDL looking forward) 
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TABLE II (comr'D) 
MODEL DIMENSIONAL DA'TA 


MODEL COMPONENT; ELECTRICAL LINE ~ Plas 


GENERAL DESCRIPTION: Rivht-hand aft electrical eandult Line on Tog 


with LH, presoure sensor line and LO., vent valve actuato~ line. 


MODEL SCAIE: 0.010 


DRAWINGS NO.: VL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS; 
Leading edge at: Xm 
Tp 
Zep 
Trailing edge at: Xp 
tp 
Zep 


Conduit size 


Centerline of line located radially at g = 35.5° 


FULL SC/LE MODEL SCALE 
L084. 333 10.843 
99-991 0.996 
139.620 1.396 
2058.00 20.580 
99.991 0.996 
139.620 1. 396 


2.0 x 6.0 0.020 x 0.06 
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TABLE IIL (ComT'p) : 
MODEL DIMENSIONAL LATA 

MODEL COMPONENT: 1LO,, FREGSURR LIAR - i , 
GESER:.L DESCRIPTION: 10,, preaaure Jine on the Tog: ! 
| 
MODEL SCALE: 0.010 } 
: , | 
DRAWING NO.: VL78-000063, VL78-000062B, Martin Marjetiu GG We 7QU0 e 
DIMEHSIONS; PUBL CULL MODEL CALE | 
Leading cdge at; Xen 360.733 2.007 | 
| 
Yr 15.145 U.151 | 
van 
Zap Wo7.718 4.077 : 
Trailing edge at; Xp 2083.5 20.835 | 
Yr 63.25 0.633 | 
pe 
Zep 609.00 6.090 | 

Centerline of line located radtally at p= 270 
Line diameter 2.0 0.020 ! 
| 
| 
| 
| 
| 
| 
| 
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TABLE ITI (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ELECTRICAL LINE - PTO7 


GENERAL DESCRIPTION; Electrical conduit on the right-hand forward section 


of Tog. 


MODEL SCALE: 0.010 
DRAWING NO.: VL78-000062B 
DIMENSIONS: 


Leading edge at: 


Trailing edge at: 


_FULL SCALE MODEL SCALE 


Xm 360 . 733 
Yo 11.549 
Zan 412.474 
Xn 876.273 
Yr 226.114 
Zep 646.774 


Centerline of conduit located rediatiy-at g = 47.5° 


ey 





66 


Ce ee ne ee et i — 


3.607 
QO.115 
4.125 
8.763 
2.261 


6.468 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: FEEDLINE - Flio 


GENER‘\L DESCRIPTION: LH, feedline on upper left-hand side of Tg: 


MODEL SCALE: 0.010 . 
DRAWING NO.:; VL78-000063, VL78-000062B 


DIMENSIONS: FULL SCALE MODEL SCALE 
leading edge at: Xp 2071.5 20.715 
Yr - 70.0 - 0.700 
Zep 573-934 5°72? 
Trailing edge at: Xp 2081.8 20.818 
Yr - 70.0 -0.700 
Zep 4.059 5.642 
Diameter of line (17.0 I.D.) 18.160 Q.182 
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TABLE III (COMED) a. 
MODEL DIMENSIONAL DATA 

MODEL COMPONENT: FEEDLIWE: - Fly) 
GENERAL DESCRIPTION: LO, feedline on upper right-hand of Tog: | 
MODEL SCALE: 0.010 a 
DRAWING NO.: VL78-000063, VL78-000062B : 
DIMENSIONS : FULL SCALE MODEL SCALE 
Leading edge at: Xn 1000 .667 10.007 : 
Yp 70.00 0.700 - 
Zep 150.519 1.505 2 
Trailing edge at: Xn 2071.5 20.715 | 
Yr 70.00 0.700 ‘ ) 

Fad 

Zn 573.934 5.739 
| 
Diameter of line (17.0 I.D.) 18.16 O.D. 0.162 | 
: 
| 
seen Be | 
{ 
| 
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TABLE III (Comr'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT :_ BOOSTER SOLID ROCKET MOTOR - So 


GENERAL DESCRIPTION : —lhe_BakM is an external propulsion system 


which is jettisoned and recoverable after burnout. 


The BSRM's can be 


refurbished and reused afcer recovery. 


MODEL SCALE: 0.010 


DRAWING NUMBER’  yC77-000002,,_VC70 -000002 


DIMENSIONS : 

Length, In. 

Mox Width | Tank Dia., In. 

Mox Depth, art shroud dia., In. 

Fineness Ratio 

Area ~ Ft” 
Mox. Cross-Sectional 
Planform 

ee : Wetted 

Base 


WP of BSRM centerline (Zp) 


FS of BSRM nose (Xp) 





BP of BSRM centerline (Y:p) 
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400.00 
743.0 
2.5 





MODEL SCALE 


12.890 
kG 





4.00 
7.430 
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TABLE III (Comr'D) 


SRB 
MODEL COMPONENT: — NOZZLES - Nag Sa ete Oe era eT ) 
GEIERAL DESCRIPTION: Flow-through SRB nozzle simulator _€ tO prototype, ss 


| 
LOT A CC ACIS SESE OSD GPRS ESAS a een ENGE ieee Sage ettneetEe aI LEE ntnicgres ats ts = eee 

i. 3 

MODEL SCALE = 9.910 | 


DRAWING NO. SS-401281, ee 
MACH NO.: 1.55, 2.0, 2.2 





Null Position~deg. 


Pitch . 


| 

DIMENSIOiS FULL SCALE MODEL SCALE ) 

Lach No. : - : 

a 

Length ~ in, | 

Gimbel Point to Exit Plane 86.8 “0.868 : 

Throat to Exit Plane ~412.135_. ~L121 pi | 

Diameter~in, : | 

Exit 144.290. 14k 

Throat ar 64.53. 0.645 

elas ae eee | 

OO | 

Area ~ ft", ) 

Exit — erre | 
Throat 22.712 9.00227 

Gimbal Point (stetion)~in. 
Xp igo2.6 © 19,026 

Tp + 250.5. + 2505 : 

2B ‘ | 


70) net 9 eee at © EEE ees 





Yow | 
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TABLE III (comr'p) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT  eameremennn te ROLUBERANCES - Pong 
GENERAL. DESCRIPTION : Electrical tunnel on SRB side, 30 deg taper. 
leading edge, circular cross-section with mounting flange. Tunnel 


discontinued from X 


= 1504.25 to 1517.75. 
ees eS 


MODEL SCALE: 0.010 MODEL DRAWING: _SS-A01281 


DRAWING NUMBER: .YC77-0000020A 








DIMENSIONS : FULL SCALE MODEL SCALE 
Length , In. 1384.57 13846 
Max Width pa i OX 0 0 DES enes © Pe co Sn 
Max Depth RaSeess Vu (eee oe 
Radius ec eae: aaa o PX 0-1 Ke DE 
Areo . eR | ee 
Max. Cross-Sectional nee ee ae 
Planform 
Wetted eee 
Bose Se ee rs 
Taper at leading edge 30 deg. 30 deg. 
n a3 
3 pu Ub 
aR SR Rc ae Tei eg WO a ac ag a 
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TABLE III (Corr') 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: CIRCUMFERENTIAL STIFF™NER - PS) 


GENERAL vESCRIPTION: Four-ring stiffeners located at aft end of the 


Solid rocket boosters. The stiffener is a curved I-bean. 


| 
{ 
| 
| 
| 
| 


“on 
a ee 


MODEL SCALE: 0.010 


DRAWING NO.: VC77-000002 


DIMENSIONS: FULL SCALE MODEL SCALE | 
Height 4.7 0.047 ! 
Length, In. 4.0 0.00 | 
Locations: 1602.0 ! 

1694.4 _' 
1729.0 


1771.4 








f 


TABLE IIIT (CONT'D) 
MODEL DIMENSIONAL DATA 


ee | 


MODEL COMPONENT: SRB PROTUBERANCE - PSp0 


GENERAL DESCRIPTION: Tie-down fixture on aft skirt. Total of four 


mounted @ 30 deg to the vertical SRM centerline. 


MODEL SCALE; 0.010 
DRAWING NO.: VC7/7-000002 


DIMENSIONS; FULL SCALE MODEL SCALE 
Leading edge @ Xp = 1855.2 18.552 
Trailing edge @ X, = 1925.2 19.252 
Width, maximum , In. 14.5 0.145 
Height, maximum 9.0 0.090 ,' 
Plan taper 12° 12° ; 
OAC 70.0 0.700 

Tapers from zero height at 1855.2 to 9" @ 1925.2 
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i TABLE III (comr'p) ; 

iz MODEL DIMENSIONAL DATA | 

- MODEL ‘COMPONENT: ‘SOLID ROCKET BOOSTER - EXTERNAL TANK ATTACH - enh ne ees ee 
- GENERAL DESCRIPTION: Two ring stiffeners located at aft end of solid 

= rocket boosters. The stiffener is curved L-bean. 

e MODEL SCALE: 0.010 

_ DRAWING NO.: VC77-000002 


ie DIMENSIONS: FULL SCALE MODEL SCALE 


i Height, In. 8.00 0.0800 


Length, In. 





3.00 0.0300 


ia Location X,_ = 1511.00 
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TABLE III (Comr'p) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: CIRCUMFERENTIAL STIFFENER - PS} 3 


GENERAL DESCRIPTION: Ring stiffener located at the point where the 
Skirt flares. The stiffener is I-bean, 


i 
MODEL SCALE; 0 -010 
DRAWING NO.; VCT7 -000002 


DIMENSIONS; FULL SCALE MODEL SCALE 
Height, In. 6.50 0.065 - 
Length, In. 4 00 0.040 
Location: Xp = 1833.70 
o 
| 
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TABLE IIT (Comr'D) 


MODEL DIMENSIONAL DATA | 

MODEL COMPONENT: Data capsule and CAMERA - PS1 5 3 
i 

GENERAL DESCRIPTION; Cylinder located on forward skirt of SRB | 
containing camera and data storage equipment, mounted longitudinally. : ; 
| 

hi 


MODEL SCALE: 0.010 


DRAWING NO.: VC77-000002 
DIMENSIONS: | 


\ 


FULL SCALE MODEL SC/LE 


ae Be ee tee ete 


Length, In. at Xn 403.38 36.00 0.360 


Diametez, In. 


¥ 
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j ae 
*-_L a ary eee 
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9.00 0.090 
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TABLE ITI (Cont'd) 
MODEL DIMENSIONAL DATA 


MODEI, COMPONENT: FORWARD ATTACH - PO16 


GENERAL DESCRIPTION: On SRB, forward SRB-ET attach 


Mefeien neiie o f 


MODEL SCALE: 0.010 


DRAWING NO.: VC77-000002 


DIMENSIONS: FULL SCAL# § MODEL SCALE ! 
Height, In. 9.50 0.0950 : 
Inner: | 
Length, In, @ Xp = 442.70 4h 28 0.443 : 
Width, In. 16.00 0.160 ! 

Outer: - 
length, In. @ Xq = 442.70 23.85 0.239 
Width, In. 11.00 0.1210 


eee ee eee 


: 
| 
| 








TABLE IIT. - Concluded 
MODET, DIMENSIONAL DATA 


MODEL COMPONENT ities Dea Cusg. eee fae 


a ENERAL DESCRIPTION : Crim grcee, Ee TENTION ae WHS ay 


TER enamine, 102 & BeweiT Baggy cr r hye ZOBl.o, “The 


BZEmaAwrwvd ve ff Teer « WieTiCaw Bane ‘% Ver Mmnser, 
Xr UOBl.0 is: ZO0 wedge eer c& ZERe PIES, Get 
E:RQevE€ Frc aw an Be 2 = Tek 


ewes 





te tincamn en ce ne ea. 2 oe D 


DRAWING NUMBER; _ense 


4 idee ee th ee 


Seay $ o.0o.10 

DIMENSIONS : FULL SCALE MODEL SCALE 
Length = 32Z.\ 2.321 = 
Max Ciametet 63 \. © xs \ tad 
Max Depth eaee 








Fineness Ratio 
Area 


Max. Cross-Sectional 


Planform 


Wetted 


Base 








+* Feamw “TR A Cy ry me “Po tent Ky Zon eS co 





aaa, 


- a4 
es em paar eae ervinlihw actonaa Feachcpumelinnoaraam bite 





t 
. a ey 
Le Se es = - 





TABLE IV. MPS BLOWING SYSTEM SET PRESSURES 
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TABLE V. - SRB BLOWING SYSTEM SUT PRESSURES 





CHAMBER PRESSURE 
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TABLE VI.- BASE AND BODY FLAP PRESSURE TAP LUCATION 
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